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E XTRACT Q P DISCLOSURE 

An endoscopic surgical instrument having a handle 
assembly, a body portion, and a tool mechanism in which a 
pivoting handle pivots about a stationary handle to open and 
close the tool mechanism. The instrument includes a 
rotatable body portion, in which a rotation knob is provided 
on the instrument at the stationary handle so that the user 
may rotate the body portion, and consequently the tool 
mechanism, using a single hand. Furthermore, an 
electrocautery connection is provided which is positioned 
out of the line of sight of the surgeon, so that the surgeon 
may have an unobstructed view to the surgical site. The 
pivoting handle is provided with" a rotatable connection 
point for connecting the slidable rod member to essentially 
eliminate radial deflection of the rod within the outer tube 
during opening and closing of the handles. The tool 
mechanism may include grasping jaws having rounded, 
interdigitating teeth for grasping and securely holding 
tissue or organs for removal through a cannula. 
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ENDOSCOPIC SPRGIf ^T. INSTRUMENT 

fiolri of the Invention 

The present invention relates to endoscopic surgical 
instruments, and more particularly relates to an endoscopic 
instrument having reciprocating jaw members which pivot in 
response to the opening and closing of a handle member, where the 
movement of the handles is translated through an elongated 
tubular body member to open and close the jaw mechanism. 

The present invention further provides a device in 
which the jaw mechanism may comprise cutting scissor blades, a 
gripping device for holding tissue during surgery, and a grasping 
device for holding surgical needles and the like. The device of 
the present invention may be provided with a rotatable tubular 
body for selectively positioning the angle at which the jaw 
mechanism operates, and provision is also made for the use of 
. electrocautery capabilities to provide fur cauterization at the 
surgical site. 
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BA£Eg£2Mfi OF THK INVENTION 

in the prior art, various endoscopic surgical 

— ts are ^ X 
mechanisms for opening and ^ at a surgical site, 

members to facilitate use of the ^ which a 

„ any devices provide an intricate requires 
— ^chanis, for opening -^^^i- is 
numerous moving parts, while : which activates 

provided between two extended rod «»*^ q ^ handle 

the linkage mechanism in ''^VLT^ Members in 
— . in addition, P^oting o - handle ^ ^ ^ 
raan y cases causes an unwanted radialt q ^ 
r od which requires additional spec to be pr ^ ^ ^ 
handle members to accommodate the 

5 rod. ; n use include many 

.ndoscopic devices prese nt ly X n « ^ 

devices having an ^'^^'^^ use d with a series 
mechanism in which a =o«nhand ^ disadV anta g es 
of instruments. However, the" devx obstructs the 

» in that the connecting mechanism oftentimes^ is 

view of the surgeon, and ^^Jtion. These 
decreased due to loosening of the con ^ ^ ^ 
disadvantages are critical aue Drcc ision instruments 

usefulness of the tool is diminishe . ■ lo ... a 

, „ »t e patent No. 4 , & i ^ 
Greenberg, U.S. recip rocating shafts 

surgical instrument having a pair of ^ 
30 whi ch are provided with a cutting tool 

the shafts are allowed to rotate to p. 
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at a specie an,, to the The J^-^ ~ 

eC each other in response . open, «* ^ ^ ^ 
handle members to open and close the 3. e 
cutting instrument. The housing 1 • ^ ^ 

, handle, such that in -all and socket 

indexing knob. One shaft is . se " r sliaing 
joint to a movable bangle J ^^^ shaft . 
arrangement of the movable shaft over nousing . by 

T he handle assembly U | J^^r«rr'-: - 
0 means of a screw, and . the ball jol . ^ ^ 

socket to remove the handles. This typ 

subject to the disadvantage disclose ef 
integrity of the device^ prom e -^o ^ anfl 

moving parts, as we 1 " * connectien W hich will 

15 socket joint is an inherently iocs 

applyi ng device having ----rare,- - --Id. 
handle to which an elongate, . .ft r „ ^ 
20 At the end of the shaft is a pair * voting roo vement 

.embers which are operated in response to p^-txn, 
of the handles. An inner shaft member is attach 
pivoting handle, the ^J^J^^l.: - 

tube member which is attached to the station y ^ 
25 the rod member passes through stationary ^* ^ 
as throu 9 h the outer tube at. the location , ^ 
the stationary handle, radial movement * ^ 
outer tube must be accounted for s,nce the rod is . 
to the stationary handle at a non^v.W. pox»^ I ^ 
30 relation to thl., the bu.hln* member i« n.c.e.ary 
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stationary handle to accomodate the radial play in the rod 
member during opening and closing of the handles. 

Straub et al.. U.S. Patent Ho. 4,590,936, 
discloses a microsurgical instrument having a complex gear 
mechanism for translating movement of the handles to an 
opening and closing movement of the jaw members. A helical 
slot is provided in a shaft member which allows a pin to 
move through the slot to move the >W members, ^he-o" 
. Da ll and soOcet joint is provided in the movable handle to 
connect the movable handle to the inner rod. 

Bauer. U.S. Patent No. 4,128,099, discloses a 
forceps device having an attachment for cauterization which 
conducts current through the outer tube to the aw 
mechanism. A complex insulation system is P^J^^ 
insulate the handle from the shaft, as well as to 
the shaft itself. This device suffers the ^T^^ 
in order to insulate the handle, the rod member is secured 
to an insulating bushing, and a second rod is ****** 
the bushing to connect to the handle members. ™^™"> 
20 the connection point for the electrical connect* is 
positioned in an area which will obstruct 
Lraeon as he looXs down the device to a surgical site. 

9 11 novel endoscopic surgical instrument pursuant 

to the present invention obviates the disadvantages 
encountered in the prior art and provides a- precise 
instrument which is easy to manufacture and efficient to 

construction in an easy to handle device 
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features »ay be operated with 7 *X;J;:T™ZL Une 
features at. so positioned so as to P™^ d * ^ 
of sight for the surgeon without obstructing the 

surgical site. 

witn one scries of jaw jaechanisms for 

incorporate any one of a series or 3 prec ision 
various surgical procedures. The device i a high P 

instruct in which —^J-SJ^S^TS^ 

invention essentially consists of a handle ■ -'^^ . 
, elongated body assembly, and a tool mechanism attache 
aistal end of the body assembly remote 

assembly. The handle assembly includes a *^ 
and pivoting handle, whereby the body assembly £ ^ 
to the stationary handle assembly and extends 

I T he body assembly consists of an outer tubuUr 

inner rod ne»ber which coaxially passes withxn the ou 
tubular »e B ber. The rod B e*ber is attached to the pivo ^ » 
handle, while the tube »e»ber is secured xn a 
manner to the stationary handle. Preferably on 

0 is provided with a detent which cooperates with a bo. on ^ 
the interior of the stationary handle to loc* the outer 
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1 in place. As the pivoting handle moves, the rod member 
slidably reciprocates within the outer tube member. 

Attached' to a distal end of the body assembly xs 
provided the tool mechanism which opens and closes in 
5 response to movement or the pivoting handle xn relation to 
the stationery handle. The tool mechanism may comprxse a 
Zr ot Daw members wherein one or both j aw members open and 
close to perform various endoscopic surgical procedures. 
L jaw mechanism includes, but is not limited to, a scissor 
10 device, a dissecting device, a tissue gripping device a 
. graspi^ device and the 11*.. In a preferred 

the jaw mechanism includes two elongated ^ZtT 
. include a plurality of teeth adapted to mesh and dxrectly 

1S interfit ' In one embodiment the jaw mechanism is secured to 
the outer tubular member by means of a transverse post 
member which serves as a. common pivot »th 
jaw members pivot. Each jaw member is provxded wxth a 
camming portion which extends away from the pivot poxnt . end 
20 consists of a cam slot which extends from 

into the outer tube. The upper jaw s gene 1 P V ^ 
with a pair of spaced apart projections, each pr 
a cam slot which transversely overlap each «th«. • 1- 
jaw is also provided with a pair of extensxons which are ^ 
2 S spaced apar/a distance which is less than the space ^en 
the projections of the upper jaw member so that 
projections pass between the upper projectxor... The lower 
promotions are also provided with transverse overling 
slots which are positioned at an angle to the upper cam 
30 slots. The jaw mechanism is secured to the outer rod 
through the common pivot point. 
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The inner rod member is provided with a bearing 
surface, which typically comprises a post member which 
passes through and is engaged within the cam slots of both 
jaw members. As the pivoting handle is moved, the rod 
5 slides through the outer tube and causes the post member to 
b r on the camming slots to pivot the jaw members about the 
common pivot point to open the jaw members. ■«V^" 
slots are at an angle to each other, movement of the post 
member through the slots pivots both jaw members^ the post 
,0 rides through the slots. As the rod reciprocates, the D aw 

mechanism opens and closes. beino 
I„ order to prevent excessive forces from being 
applied to the jaw mechanism, the pivoting handle I, 
provided with a pair of stop members which are 
15 proximate the pivot point which secures the pivoting handle 
to the stationary handle, and about which the pivoting 
handle moves. The upper, or proximal stop member abuts 
boss within the stationary handle to prevent the !•« 
mechanism from opening too wide, while a distal, or lower 
20 stop member abuts the stationary handle to prevent excessive 
forces from being applied to the jaw mechanism during 
closing. Accordingly, the application of force to the jaw 
mechanism may be regulated during design and 
the interengagement of the stop members on the pivoting 
25 handle with the bosses on the stationary handle. _ 

A novel feature of the present invention is the 
provision of a second pivot point on the pivoting handle, to 
which the inner rod member is attached. As the ^ndle 
pivots, the second pivot point rotates to allow the inner 
30 rod to move longitudinally in the outer tube with minimal 
radial deflection. This is an important feature of the 
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, present invention in that it reduces the radial wear on the 
inner rod and prevents weakening of the structure during 
long term use. In addition, it allows for a reduction of 
the required internal spacing between the outer tube and the 

5 inner rod to result in a more compact and streamlined 
instrument. Furthermore,, unwanted torquing forces are 
eliminated at the pivot point thus minimizing the 
possibility of mechanical breakdown of the instrument at the 
connection between the pivoting handle and the movable inner 

10 rod. 

The present invention may also feature a 
connection port to provide the device with electrocautery 
capabilities. In this embodiment of the invention a 
connection port is provided, preferably on the stationary 
IS handle on the side of the longitudinal axis 

finger grip portion. The connection port is P"*^ * 
an angle to the' longitudinal axis, which is P"'"^ 1 "" 
.han 30- and in a preferred embodiment is approximately 9 
; o the longitudinal axis, and extends in a direction away ^ 
20 from the body assembly. In this way, the surgeon s line 
sight is unobstructed and provides a clear view to the 
surgical site. The connection port allows for the 
conception of a suitable jack member to be inserted into 
device. Electrical connection between the ^^^^ 
25 outer tube is provided by a leaf spring member which extends 
from the port area to the outer tube. The outer tube is 
provided with electrical insulation, ^ ^Tot 

tubing, which extends a substantial portion of the length of 
the oLr tube. In tnis embodiment, the hand e is folded of 
30 plastic material to provide electrical insulation to the 



user. 
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It is also contemplated that the electrical port 
connection may be provided adjacent the finger grip of the 
stationary handle, so that the jack member extends 
downwardly away from the device to insure an unobstructed 
I line of vision for the surgeon. In this case, a leaf sprang 
member extends from the port through the stationary handle 
to the outer tube to complete the electrical connection. 

A further feature of the present invention is the 
provision of a rotatable knob on the outer tubular member to 
3 allow the body assembly and the jaw mechanism' to rotate to 
position the jaws at desired angles to the longitudinal axis 
during the surgical procedure. Preferably, the rotatable 
knob is secured to the outer tube and positioned in a slot 
which passes through the stationary handle, so that a 
5 surgeon may rotate the knob, and consequently the body 
assembly and jaw mechanism, through the use of his thumb 
while he is holding the stationary handle with his fingers. 
This frees the surgeon's other hand to simultaneously 
operate another instrument during surgery. 
20 Preferably, the rotatable knob is secured to a 

bushing, which in turn is secured to thr. outer tube member. 
The bushing is provided with a polygonal cross-section, 
which corresponds to a boss member within the interior of 
the stationary 'handle. This allows for incremental rotation 
25 of the body assembly and jaw mechanism to desired angles to 
the longitudinal axis. Preferably, the bushing has a 
dodecahedral cross-section. 

In the preferred embodiment, all the above 
features are incorporated into a single endoscopic surgical 
30 instrument, so that the instrument has electrocautery and 
rotational capabilities. However, the instrument may be 
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constructed without one or more of the features while still 
providing a lightweight precision instrument. 

According to one aspect of the present invention there 
is provided a tool mechanism for an endoscopic surgical 
instrument, the mechanism including a pair of members in opposing 
relation reciprocatingly movable toward and away from each other, 
the members each comprising: a camming portion having a pivot 
hole and a cam slot; a body portion extending from the camming 
portion; and a tissue gripping portion extending from the body 
portion, the gripping portion having a generally triangular 
shape. 

In accordance with another aspect of the present 
invention, there is provided an endoscopic surgical instrument 
comprising: a handle assembly; a housing assembly extending at 
a proximal end from the handle assembly and including an inner 
rod member reciprocatingly slidable within an outer tube member 
in response to movement of the handle assembly; and .a tissue 
gripping mechanism positioned at a distal end of the housing 
•assembly including a pair of jaw members reciprocatingly movable 
between open and closed positions in response to movement of the 
inner rod and the handle assembly; wherein each of the jaw 
members of the gripping mechanism includes a triangular shaped 
gripping portion having means for enhancing gripping of the 
tissue therebetween. 

In accordance with a further aspect of the present 
invention there is provided an endoscopic surgical instrument 
having a handle mechanism, a housing assembly extending at a 
first end from the handle mechanism, the housing assembly 
including an inner rod reciprocatingly slidable in an outer tube 
in response to movement of the handle mechanism, and a jaw 
mechanism extending from the housing assembly at a second end and 
being movable between open and closed positions in response to 
movement of the inner rod, the jaw mechanism comprising: a pair 
of tissue gripping members in opposed relation, the gripping 
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members having a generally triangular shape and including means 
for enhancing gripping of tissue therebetween. 

In a further aspect of the present invention there is 
provided an endoscopic surgical instrument in which all of the 
features may be used by a surgeon with one hand. 

in another aspect of . the present invention there is 
provided a lightweight endoscopic surgical instrument which 
provides a clear line of sight for a surgeon during a surgical 
procedure. 

Yet a further aspect of the present invention provides 
an endoscopic surgical instrument which prevents the application 
of excessive forces to the working tool mechanism to prevent 
damage to the instrument, whether the tool mechanism is being 

opened or closed. 

Still a further aspect of the present invention 
provides an endoscopic surgical instrument in which tolerances 
between the inner slidable rod member which operates the jaws ar.d 
the "outer tubular member which holds the jaw mechanism are such 
that there is little or no radial deflection of the rod during 
longitudinal movement through the tube. 

A still further aspect of the present invention 
provides an endoscopic surgical instrument having a handle 
assembly in which a first pivot point is provided for pivoting 
the movable handle about the stationary handle and a second pivot 
point is provided which connects the movable rod member to the 
pivoting handle which allows for rotation of the second pivot 
point to prevent radial deflection of the rod during longitudinal 
movement. 

yet another aspect of the present invention provides 
an endoscopic surgical instrument having electrocautery 
capabilities in which the connection port for an electrical jack 
member is out of the line of sight of the surgeon during use. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having a rotatable body member and 
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jaw mechanism in which the rotation may be accomplished by the 
surgeon while using one hand. 

A further aspect of the present invention provides an 
endoscopic instrument particularly suited to grasp and securely 
hold a gallbladder. 

In yet another aspect of the present invention there 
is provided an endoscopic instrument ar?d a tool mechanism for use 
with that instrument which is particularly suited to grasp and 
securely hold lung tissue. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having all the features above 
including a rotatable body assembly and jaw mechanism, 
electrocautery capabilities, and a rotatable pivot point for 
connecting the inner rod to the pivot handle to prevent radial 
deflection of the rod during longitudinal movement. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and other features of the 
invention will become more readily apparent and may be understood 
by referring to the following detailed description of an 
illustrative embodiment of the endoscopic 
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, surgical instrument, taken in conjunction with the 

accompanying drawings, in which: 

Fig. 1 illustrates a perspective view of an 

endoscopic surgical instrument in partial cutaway according 
S to the present ^ ^ perspective view of 

. crrtical instrument according to 

• a handle of an endoscopic surgical inst 

the present invention; 

Fig." 3 illustrates a side cutaway view of an 
,0 alternate embodiment of an endoscopic surgical instrument 
according to the present invention; 

Fig. 4 illustrates a side cutaway vie 
alternate embodiment of an endoscopic surgical instrument 
according to the present invention; 
15 F ig. 5 illustrates a side cutaway view ox 

of a preferred embodiment of an endoscopic surgical 
instrument according to the present invention; . 

Fig. 6 A shows a top cutaway view of the tool 
mechanism of an endoscopic surgical instrument according to 

20 ^ PreSent F ir« nitrates a side cutaway view of the 
tool mechanism of Fig. 6A of an endoscopic surgical 
instrument according to the present in ^ nti °"; ^ o£ 

Fig. 7 illustrates an exploded perspective view 
25 an alternate tool mechanism of an endoscopic surgical 
. instrument according to the present invention; 

Fig. 8A illustrates a plan view of the upper 
member of a dissector mechanism for use with an «-^ le 
surgical instrument according to the present invention, 
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, „j au of a bottom member 
Fig. 8B illustrates a plan view or a p 

of . dissector -Canis. tor «i* »» -<—•» S "" 1 " 1 
instru-ent a«c.rdln, to th, P».»t yU „ o£ 
FU. 9 illustrates a partial cutaway sis 

; th . dissector .ecWs. os n,s. .X - » -;- d t rr 
end .< an endoscopic sur,ic»l instrusent according 

present invention, ii ^ tritM a vU „ Q£ „ uppec 

— of . .old.d plastic ^«s« ^ 
0 F ig. 10B illustrates a plan view or 

„..„«.< a Pi»stic ;;;^ s : c . „„,„ „ t . 

Fig. IOC illustrates a side view ox 

grasper mechanism; 

• Fig. 100 illustrates a plan view or an 

15 grasper member constructed of metal; 

Fig. 10E illustrates a plan view of • 
member of a grasper mechanism -^^^.^ 

Fig. 11A illustrates a id vie- ^ ^ 

member of an endoscopic surgical instrument 

20 present invention; • view a i on g 

Fig. 11B illustrates a top cutaway 

lines A-A of rig. HA of * ^l*^^ invention; 

25 of a rotator Xnob for use in an endoscopic surgical 

instrument of the present ^ entl °"; ef tne rot atable 

Fig. 12B illustrates a front view o 

*"* " "'pi ">» illustrates a side parti.i cut.v.y via. 
3 0 0£ a „„.Un, f.r use in an endoscopic »r g ic.l 

instru.ent according to the Present invention, 
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• B) . u ,'i^-«-'''""*"" l-iM 

" l.A illu.tr.t« . * "» " ' > iV °\ 

Fig. 14A surgical instrument 

bushing for use with an endoscopic surgi 

according to the V™^™?*^^ vie v of the pivot- 
Fig. 14B illustrates a front 

bushing of Fig- 3- 4A '' . w of an open 

Fig. 15 A illustrates a side vi ^ 

scissor mechanism in accordance with P 
wherein only one jaw member ef the scisS or 

Fig. 15B illustrates a side view 

mechanism of Fig. 15A in the cross -section 

Fig. 15C illustrates in pig . 15A and 

of the stationary pivot pin of the scissor 

158 ' * , «o^coectivc view of an 

Fig. is ^ stMs ;jzz ^ x instruroent in 

alternate embodiment of an endoscopic s g 
accordance with the present perspect ive view 

Fig. 17 illustrates an exploded p 

20 of the grasper mechanism of & side and pla n view, 

section A-A of Fig. ISA? grasper 
via 20 illustrates a sice vie ,.»»-_ 
, u <th the embodiment showh in Figs, 
mechanism in accordance with the emoo 
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m-C, Fig. 21 illustrates a plan view of the grasper 

mechanism shown in Fig. 20; 

Fig. 22 illustrates a perspective view of an 

endoscopic surgical instrument ^^.^^Lc. 
mechanism for grasping and holding lung tissue 

with the present invention; Ders pective view 

Fig. 23 illustrates an exploded perspec* 

grasping member, respectively, of the gra p 
mechanism of Fig. 22. 

identical .!«.«,«. r«. 1 il "*' r * t " si , pUst tor », 
0 endoscopic .«r,lc.l ln.tro.ent 10. In It. £ ^ 
the ..vice cpri... • M»dl« » » hi £;(tendlng 

, .t.ti.n.r, n.ndl. » •»< * P 1 ™"" 9 " hlefc 

£ro . h.ndi. — ir i- « "«~ZZ££* * 

ee.pri.e. en outer tM> -^J^l* r.X.tl.n.Mp. 
!S .lid.M. inner roe neeber » 1 h „ dle 

- — ?~ " i'.rm^t. "ttln/nenoxe x. et 
while the inner rod 22 is secure » fc 
ratable connection point 26 »"* 1 ^ P ^ ndl . x4 . 
point 24 to move in relation o portion „ is 

30 Attached at a distal end of the b y P 

. tool mechanism 28, which essentially consists 
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jaw member 30A and an upper jaw member 30B. The tool 
mechanism is connected to the body portion 18 at pivot point 
32 and moves in a reciprocating manner about pivot point 32 
through the provision^ linkage mechanism 34 Linage 
.echanism 34 will be described in greater detail^below 

in use, as pivoting handle 16 pivots about pivot 
point 24 in relation to stationary handle 14, inner rod 22 
reciprocatingly slides within outer tube 20 in response to. 
the push or pull force at connection point 26. The funct on 
of connection point 26 will be described an greater detail 

belW ' As rod 22 slides' within tube 20, the linkage 
mechanism 34 is actuated to pivot jaw members 30A and 3 OB 
about pivot point 32 to open and close the members. Jaw 
members 30A and 30B may comprise scissors, dissecting jaws, 
or a grasping mechanism, or any other tool mechanism 
required for specific surgical procedures. 

As best seen in Fig. 2, pivoting handle 16 is . 
provided with a pair of stop members 36A and 3 6B which 
cooperate with boss members 38A and 38B, respectively, to 
limit the rotational movement about pivot point 24 of the 
pivoting handle 16. The stop members are positioned on 
opposite sides of pivot point 24 so that when pivoting 
handle 16 is moved away from stationary handle 14, proximal 
stop 36A contacts boss 38Ato limit the actual rotation of 
handle 16. When handle 16 is moved towards handle 14, 
distal stop 36B contacts boss 383 to limit the rotation of 
handle 16 in that direction. The stop members are provided 
to prevent the application of excessive forces on the tool 
30 mechanism during opening and closing of the surgical 

instrument. In this manner, the possibility of damage or 
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destruction of the" tool mechanism is greatly reduced or 

eliminated. *4^ c v 
Turning now to Fig. 3, Fig. 3 illustrates a first 
alternate embodiment 10A of the endoscopic surgical 
instrument of the present . invention. Instrument 10A is 
similar to instrument 10 except for the provision of an 
electrocautery connection to allow for cauterization of 
tiss ue at the surgical site during the 

Stationary handle 14 is provided with a connection port « 
for the reception of an electrical jM * -mber (not shown, 
for providing the necessary current to the tool. A leaf 
spring 44 electrically connects port 42 with oute tube 
JLb.r 20 which carries the electric current to the tool 
mechanism at the surgical site. The leaf spring 

awKar 4 6 at the port 4 2 and a connection 
with a connection member « at tne ^ 
^er 43 at the outer tube The connection J — 
essentially rely on the resiliency of the 
comprises the leaf spring, but of course may be any 
conventional electrical connection. ^ 

As the electrical charge is applied to the out: 
tube, it conducts along the outer tube to the tco1 
mech nism, which in this instance is preferably a scissor 
device 50 or other tool mechanism such as -ute^ hoo*s. 
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pr.f.c.My constructed of » pl "'" l " lly ln , ul .t.d. 

an insulation member 40 is provided on ^J^f* 
30 insulation member preferably consisting of heat shrink 
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, tubing. Heat shrink tubing 40 passes into stationary handle 
14 to prevent the possibility of electric shock. 

While connection port 42 is shown as bexng 
attached to stationary handle 14 at the ringer grip, xt is 
5 also contemplated to position the connection 

the handle as shown and described below xn relation to Fig- 
5 . The positioning of the connection port xn the present 
invention is such so as to provide the surgeon with an 
unobstructed line of sight down body member 18 to view 
10 surgical site at the tool mechanism 28. 

- . Fig. 4 illustrates a preferred embodiment of the 
. invention, in which the instrument 10B is P-id^ the 
electrocautery feature as well as having provisxons for a 
rotatable body portion 18. As seen in Fig. 4, a slot 54 xs 
15 provided in stationary handle member 14 which P"" s 

completely through the handle member.. Positioned wxthxn the 
slot 54 is a rotatable knob 52 which is fixedly secured to 
outer tube 20 through the provision of a bushing member 56. 
The rotatable knob 52 and bushing member 56 will be 
20 described in greater detail below. _ 

Also as best seen in Fig. 4, inner rod member 22 
is connected to pivoting handle 16 through the provisxon of 
a rotational bushing 58. Bushing 58 pivots during movement 
of pivoting handle 16 so that as rod member 22 is 
25 reciprocated within tube 20, the bushing member 58 rotates 
to ninimize or eliminate any radial movement of rod 22, to 
i„sure that rod 22 moves in a longitudinal directxon only 
This alleviates excessive torquing forces on rod member 22 
as well as unwanted excessive forces at the connection point 
26 to prevent damage to the handle or the inner rod member 
Another feature provided by this rotational bushing 
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M . i, - • i ^::rLr ul 

- rod — ». «-;™ . in»in-. 

n.d. in . s„ll.« »i« than conv.ntion.l "T^. 
in.W-.nf. in .ddition. by gr.atly r.ducin, or 
.i'ilntin, tb. r.di.i d^otion ^™ ^Unn.i 
instruct is ,r..«i, — * detaU b.lov. 

, ioebin, ..cb.ni.n 6<b ««• » ert>odi , E „ t 

„b in . .id. -TV*' vi.», 
of the present invention. As clearly 

; Ldi. Lb.r 1» - bandi. — - ft . 

pivot point .. so tb.t durin, open no d =lo» n* ^ 
b.ndi. ..s..bly. pro«i».l stop «» «" 

to U»it rotation oi pivotin, b.„d • i b .v.y r 

i- ji* iai. When the handles ate *«w 
stationary handle 14A. wnen w . 

0 each other, stop member 3 SB ^[^^ZZ m - 
limit rotation in that direction. L ° c *^ r 
64B , ay be utilized to whi ch of 

iocations during the opening and closing forces 

course allows for the application of vario . 

,5 on the tool mechanism at - distal end of th . x 
Handle 14A is provided with si 
accepts^ rotatahle Knob ^^^.^ 
shaped boss structure 57 is provided in the 
will accept the corresponding polygonal shape 

30 Be mher 5 S when the instrument is fer 
cooperation between structure 57 and bushing 
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1 «f the body portion 18, and 

th. tact-lrt °< > '/position the tool 

cons.oo.ntl, t». tool .schsnis. » t P rotation>l path . The 
M ch.ni» .t v.tioo, P o|»t= .Uno th r ^ ^ ^ 

ot ««. pr.s.nt.d by bos. s tion o£ 

t, th. nu^r o £ r.c.s on th. p.lyoon.1 cross 

.o-tion orrrt;- ~ «. - ^j^ss 

h .„ol. .enter 1.X P..iti0» - - » - 1.. Pott 

„i, ot th. ln.t«~nt fom.d by th. body P ^ 

„ is pr. £ .r.»y Po-ltlonsd st sn ™.U . „, ls 

th. longitsdin.! -d in it. ~«« P , th . 

Posltionod .t 5; to - ---V— ^n.! - ■ 

Pott 60 .oo.pts «n electne.1 J.CK » provision 

- - T"„Td in "1 vIicr.onn.ots th. 
„ £ . Let sprin, ...bet held in ^ „ , t „. 

,«> ( ».t -« ti . t . lM tool r - 

uhl ch oonsists o £ . .« ....P-. ;; ei - j n,.r.t^U.nt. . 
inclodin, scissor bl.des 72 end 74. In tW 
housin, ne.ber 46 is ettsch.d to outer tub. ». » 
nschsnis. is .tt.ched to h.os.ng ».»b.t M. »<»• J 
I 46 is shown in dst.il in Figs. Us " 

r.di.l hoi. .7 is PtOvid.d to .cc.pt p vot P in V 

- -»f S " "bee" S r P o P ,U. »ttb TilJi- 
closing. Housing member 66 is provx eQ „ rise tne tool 

slot 70 which allows the jew members ^."T^ and 

nechanism to open and close, as best seen xn Figs. «A 
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• tf % stiffening members 75 

As also shown in Fig. 6A, st.rieni * 

72 and 74 which reinforce 
aav b e provided on scissor blades 72 ana 

members 75 may comprise a detent 

whose addition to blades 72 and 74 bias the 

each other to enhance the shearing °< ^ blade 

As the blades are »ade thinner, the res » th 

0 material, -"^■•^^J^t^'.tlff-i^ 
metal, tends to decrease, and the ch ofcher to 

members 75 urges the blades 72 and 74 toward 
maintain the efficiency of the ^ ^ • 

, _ j eMffeninq members 75 may comprise 

contemplated that stiffening . f ^ 

15 up region of material, or a layer ° 

the blades by adhesives -^^^U. 72 and 74 

As best seen in Fig. 6B sci 
are shown in the open position whereby 
(not shown) are in the open position, i.e., P 
20 16 is moved away from stationary handle 14 

As the handles move, inner rod member 2 
through outer tube 20 towards ,« ^^'^ caia 
Fi g. ... scissor blades 72 and 74 - pr , 0 which 

slo ts 76 and 78 which slots accep ^ 
25 is attached to inner rod 22 As r ^ ^ 

80 slides within cam slots 76 and 78 P 
74 about stationary pivot pin 68 to oP- and close ^ 
blades. When the blades open, the tall 
pass through slot 70 in housing member 66 
30 blades to open. 
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When handle members 14 and 16 are drawn toward 
When nan from the jaw mechanism 

this occurs, bearing- post 80 slides in c 

to draw the blades closed Ulustratcs an exploded 

Turning to Fig- 7, Fig. ' " „* M 
perspective view or a dissector device which ma, , comprise 
tool mechanism 28. In this embodiment, outer tube 20 is 
provided with a slot 21 vhich allow, ; fo, : ^ * . 
closing of the dissector members. In this emt. 
housing member 66 is eliminated. provi ded with 

The dissector members 82 and 84 are provia 

t . n , r to th e device illustrated in 
a cam slot arrangement similar to the de mber 

Fi g. ... Cam slot 86 is provided "J^^^J^ 
82, and cam slot 88 is provided on lower d sector ^ 
84. in this embodiment, inner rod 22 is positio 
outer tube 20, while dissector members 82 and 84 are 
pivotably secured to outer tube 20 by means of pi ™t 
Lich passes through hole 

to the cam slot arrangement through tne P „ lfch f n 
P ost member 90. As rod member 22 is slid forwar within 
tube 20, bearing post 90 slides in cam slot* , 8 and 88 to ^ 
pivot the dissector members about pivot point 68 to op 
Ambers, and when the rod member 22 is slid away from th 
> dissector mechanism, post 90 slides in cam slots 86 and 
away from the dissector mechanism to draw dissector 
members 82 and 84. into a closed- position, as best seen in 

Fi9 ' 9 ' A s also seen in Tig. 9, as the jaws 
0 distal tips of the jaw members 82 and 84 contact 

before the ends nearest the pivot point contact each other. 
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rt>n 6 . is maintained at this point, and 
pressure « * J.-.- 4 aB iUMttit . t „. pt . t . It .d 

tearing tiss«. The surlace dissecting end 

inoi.de sections ,. »hich '".'"^u.. overi.ppin, 
teerin, tissue during . procedu ^ 

3 P-i-tinns »^ r.nu"t. - P .n end ciose 

formed, allow the dissector bet ween 

...out ^^^^ between Sections 
projections 94 is lessj* proje ction S 96. 

such that tube 2J allow the projections 

15 slot 21 is provided on outer aUoy thc 

to pass outside the perimeter of tube 

mechanism which may be used as th invention. 
20 endoscopic surgical instrument th p 

Ki gs. 10. and XOB illustrate a ^ » ip4 
ambers 100 and 102 which of tissue . X n the 

to facilitate the grasping and holding ^ ^ 

sediment shown in Figs. 10X and * naterial 

25 and 102 are preferably ^"^^ 10 6. As best 

seen in Fig. 10C, a pos Pro iection 106 is 
the members 100 an< IX.. - molded , ^ ^ ^ 

provided with cam slot 108 and p s1b1 1„ to 

30 grasping mechanism may be oper- -e<J 
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•* a above in connection with the 
that previously described abo-^ ^ 

scisS or mechanism and the ^ grasping 

Figs . 100 and 101 H the entire 

B echanism of Figs. X~«"*£ «: ^ 
B echanism is constructed of »etel^ projections 112 and 
titanic, cast aluminum or the desc ribed above 

114 cooperate in a manner similar ^ space d 

for the dissector device, ^J^l projections 114 so 
great er than - distance ^ ^ ^ ctions lM during 
that projections 114 may y dev ice. 
opening and closing * ^^f^. there is 

Turning now to Figs_ 56 
illustrated the rotatable Xnob 52 a ^ pertio „ 

which are used in ^[f^TJo^isn. Ratable 

to rotate the body *^^*"**** vith ridgeS *° 
Xnob 52 is preferably ^ geon , s thumb or 

al low for easy manipulation by the s ^ ^ 

angers. Kotatable ^ » » ^ the bus hing member 56 to 
includes a passageway 118 to m the bushin g member 

3 pass therethrough. Fig. ■ guch that it is 

as having a polygonal ^ coop erate with 

provided with a series of fa « bushing cx tends 

faces 1» on the rotatable bushing. Th ^ faces ^ 

outwardly from rotatable Xnob 52 see g^ ^ ^ 

lS cooperate with boss structure , 57 see ^ ^ 

incremental rotation of the body P rotational axis, 

tool mechanism at various points along ^ 

Fig . „. best i^^-^^^tu/hing to outer tube 20. 
connection and securement of the ^ ^ ^ 

30 Boss 124 fits into a groove or slot i^ ^ ^ 

bushing and rotatable Xnob to outer tube 
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1 contemplated that bushing 56 and rotatable knob 52 are 

constructed as a single integral unit. Knob 52 and bushing 
56 are preferably constructed of plastic, so that insulation 
is provided during use of the electrocautery feature. 

5 The positioning of the rotatable knob on the 

• stationary handle allows the surgeon to use the endoscopic 
surgical instrument 10B with one hand, so that as the 
surgeon is holding the device he may rotate the knob with 
his thumb while keeping his other hand free to control the 

10 surgical procedure. 

As the knob is rotated, the outer tube is rotated 
which in turn rotates pivot point 68, which consequently 
rotates the tool mechanism. Rotation of the tool mechanism 
causes rotation of the inner rod 22, which is accomplished 
15 within pivot bushing 58. Pivot bushing 58 is best 

illustrated in Figs. UK and 14 B and comprises a pair of 
discs 128 each having a post member 130 and a hole 132 
formed therein for interengaging the discs with each other. 
Groove 134 is provided with a notch portion 136 which 
20 accepts the end of rod member 22 which is formed with a 

corresponding notch. This notch secures rod 22 m place for 
longitudinal movement, while at the same time allowing for 
rotational movement. As stated above, as handle member 16 
pivots, bushing 58 rotates to greatly reduce or eliminate 
25 radia l deflection of the rod member within the tube. This 
alleviates the torquing forces on the rod and minimizes 
damage to the device after extended use. >_ lMtnt 
Figs. ISA and 15B illustrate a further embodiment 
of the tool mechanism in accordance with the present 
30 invention. 
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Stationary scissors blade 14 0 is attached to 
1 movable scissors blade 142 about transverse stationary pivot 
pin 144. This transverse pin 144 is attache, to housing 
Lmber 66 thrown radial hole 67 as discussed abovejsee 
5 rigs. HA and 111). The present scissors «^-" t 

uJli.es a shearing motion or blades 140 and 142 in order 
separate tissue. Arcuate cutting surfaces 146 and 148 
respectively, are forced on opposed vertical faces ^the . 
distal ends of blades 140 and 142 to better facilitate the 
distal enas oi particularly advantageous 

,0 shearing cutting action. In a particul y 

embodiment, a spring washer ISO, see Fig. ISC. is pr 
to urge movable blade 142 against stationary ™ 
urging force providing a better cutting action as the blades 
140 and 142 shear against each other. _ 
15 A transverse bearing post 152 is attacne 

rod 22 and adapted for reciprocal longitudinal metier . within 
outer tube 20. A longitudinal slot 1S4 is provided in a 
proximal end of stationary blade 140 in an area Prox £1 * 
and in longitudinal alignment with transverse pi P 
20 Bearing post 1S2 interfits with slot 154 for long! . 
motion therein and serves to prevent pivotal motipn of blade 

140 about pivot pin 144. 

L arcuate cam slot 156 is provided in a proximal 
end of movable blade 142 in an area proximal to transverse 

25 pivot pin 144. Bearing post 152 interfits with in --ate 

cam slot 156 and serves to translate the longitudinal motion 
of inner rod 22 relative to outer tube 20 into pivotal 
motion of blade 142 about pivot pin 144. Thus, in the 
embodiment shown in Figs. ISA and 1SB, as tr-verseb 

30 p 0S t 152 moves distally from its proximal position, blade 
142 is cammed open relative to blade 140 which remains in 
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, , _ • , as rod 22. correspondingly, 

the same longitudinal plane as rod 

proximal motion of rod 22 causes bear post 152 

with regard to other embodiments. These em 
instrument may includ, a ^^^^u^ted, as 
alternatively, the housing member 66 nents . 
described earlier in connection yith ^ jaws 

In the embodiment • - ^^opening 

16, are elongated tc > provide . «l«ti J ^ & 

vh en the jaws are ^^^^^ fo r grasping. 

sr « - - r 7:" a 

2S can slot arrangement on a proximal end threo s liar 

the devices previously il lustra » S „d lower grasping 

are provided on upper grasping 1 ^ within 

ja w 164, respectively. Inner rod . i. P ^ 

outer tube 20. while grasping jaws 162 ^ ^ 

30 se cured to the distal end ot ». -d 22 is 
pin 68 which passes through hole 69 in c 
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As rod 



secured at the aUUl-- - the - . 

through the provision of ^ ^ feearing post 17. 
— «. » slides in tube ,^ ^ 

n0 ves in ca» slots 166 and 168 to p ^ ^ 

about pivot point 68 to open th. 3 ; ^ ^ posit ion. 
draws the grasping ^aws 162 an ^ ^ ^ ^ ^ n ^ 

The included angle formed by can betvee n about 60 and 

instruct is assembled is preferab Y betw ^ 

about. 80- to provide an or minUing the 

the jaws when separated, yet educing ^ ^ 

distance which the projections 174 and 

sh aft when the jaws are fully . o£ the ja w 

As the jaws close, the distal tip ^ 

members 162 ,nd 16, ^"^^.T^Lr. - angle 
ends nearest the pivot about is -intained 

eC less than about «• and P" fe "" Y progre ssive 
at the point of initial contact to allow 

application of pressure at the ^ ^ fUr „ 

As best seen in end to facilitate 

, ln a transverse direction at ^ ^ surfaces of 
grasping and holding tissue. Th in serra tions 
the distal ends of grasper jaws 162, 1 ^ 

17 . for --"^^"^^"^ed in each grasper member 
procedure. Opening 177 is pro ^ ^ 

protrude through the jaws if ^ ^ tisgue< 

facilitate atraumatic grasping structure, 
opening 177 also allows fluid within the tiss 
e g., gallbladder to exude ^ ^ the 

,0 repositioned within or remove * « ^ opening alon g 
cannula. While shown as a single, elong 



35 



o 



2104423-., 

-29- 



*U1 to the .rt will .PprecUt. «- ana/oc 
of any shape MJ t« provided to allow 

. "'"^^."lons »4 - »« * 

' si „Uar to tn.t described wit, r..p.ct to the P— » 

■^r.nr^trr.r r„-r «~ 

0 projections 176 during opening and closing 

device ' , . ana such as a torsion spring (not 

..cur.ly hototo, tissue « 3 a„s U.. 

hod, through a cannula or th. T J , ini »to. 
18 , of this <«nodi»ent e.ploy rounded teeth 

20 tr.uM to the tissue t.ing removed. _ id , a ulth , 

~ —riirer 1 " Z d" ioee previous 
cam slot arrangement similar tt) jaws 182| 184 

illustrated with the exce pt ion that rasp ^ ^ 
. each have onlv one project ion » , i£ JJ^^. as 
25 which cam slots 186 and 188 are ^ ^ ^ ^ . n 

bes t seen V^ 1 ^^ ^ cooperate when the javs 
each projection 194, 196 which ^ ^ rf ^ 

a - and r < 

30 of .rasping jaws 18. and ^^£j^p~.. the 
interdigitating, rounded teeth 198. J 
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between the teeth will be ^ « adV antageously 

The pitch of the sides of ^ an inaginary U ne 

range between about 10- and about 45 ^ 

normal to the gripping ^'^ JIV Preferably, the 
passing through the apex of the too ^ fc<j 

Pitch of the teeth ranges fro* about 

P-ide maximum ^^^-bodi.ent of Figs. 

The teeth 198 in « ^.^ gripped . 

3 are rounded to preyent trauma to the ^ ^ ^ ^ Qn 
The teeth on grasping law 18 ^ ^ are also 

grasping jaw 184 and ing javs 182, «* vill" 

rounded. Thus the teeth on the gr p ^ c 

»esh and directly -terf it when the^aws^ ^ ^ ^ 
,5 position as best seen in Fig. • ^ forroc d 

advantageously be located d * • gripping at the 

in grasping jaws 182 and 184 to 

tip of the jaws. grasping members 182 

The corners and edges of the g 
20 and 184 may also be rounded to prevent damage 

being gripped or surrounding tissue. ^ ^ ^ 

opening 197 is prov d * the jaw 

and 184 to allow tissue or fluid jp 
members, if necessary, to 
25 grasping and secure holding of th ^ . Uustrated 

Turning now to Figs. 22 , ^ 
,n endoscopic lung — ^ fng an endoscopic 
grasping and holding of lung, tissu ^ comprises a 

surgical procedure. ; statlonar y handle 304 

30 handle assembly 302 which includes contcBpla ted that 

and a movable handle 306. However, it. is 
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'„ ,06 may be movable if desired. Secured 
bot h handles 304 and ,0 » 308 which incluoes 

to handle assembly 302 is a po y^ r (nofc 

an outer tube 333 throug* i - « « ^ ^ mQVeBent of 
shown) reciprocatingly slides in ^ sinilat to that 

n ovable handle 306. Body •••«■**. Body assembly 

ascribed above in reference to . 

308 terminates in tool^ mechanism «^ ^ . rotatab le 

Handle assembly >° 2 f 3Q8 te oricnt the too 

Xnob 3X8 for rotate ^ ^ J tion . a ratchet mechanism 
mechanism 310 at a ^^^^iiy opening and 
320 may also be and conseq uently the tool 

closing the handle assembly 30 l ^ . asseBbly 

aechanism 310. Katchet mec anism ia ^ ^ 

302 are disclosed in ^/"J™^ is incorporated 
5 765,993, filed September 26, 1991 

herein by '•««* nc V , 10 COBpr ises a lung grasping or 
Tool mechanism 310 c v ^ holding soft 

clamping mechanism for * ri * P "* ™. ssue . T ool mechanism 310 
and delicate tissue such as » l ^ tlngly movable jaw 

>0 essentially comprises a pair otj P j&w BeBber 

ambers including first >aw member ^ fey 

316 . xool mechanism 310 xs^ecur* 

pi vot pin 3X2 in a ^ graspin g and holding of 

in order to faciXi* ^ BeBb ers 314 and 3X6 

25 e,Iicate tissue such as lung txssue, 3 ^ 

ha ,e a widened triangular £ Billi meters. Bach 
preferably has a width ^"J^ 322 whic h includes a 
ja w member includes a camming port pivo t 
cam slot 324 and a pivot hole 32 ^ ^ 

30 Pin 3X2. Xt is best -n n -g. ^ ^ ^ coopcrate 
alignment and cam slots 3Z* 
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;r~— -° - ipping portion 330 

5 through •"^^-^'^T^tUllir 

Gripping portion 330 has a ^ 

triangular shape to provide a greater 

• • ,„i i( .,t e tissue such as lung tissue, 
capping de licate tiss ^ ^ . ncludcs a 

seen in Fig. 25, each D aw nemo A corresponds in 

,0 substantially triangular ^ * port ion. 

shapc to the triangular thtough the ja w 

opening 33, allows the soft ^ £urtner 

member to prevent damage to the tiss 

Militate atraumatic grasping of «- ti ^ ^ 

15 may be provided on one or both of the J menibersand 
to prevent crushing of the tissue between the , 
■ to facilitate grasping by ""^^^/^U of the 
therein. Also facilitating the sec h 

on each 

ti„u. is th. provision or . »« *' » „ „ d „, 

the ribs »«.t »»o ■••>• »* *»• "'"^ * tlle tt.n.itlon 

,*t.nd p.rtl.XX, *• ot the 

6 ooy portion ». to iurtber P««"« £ « — «- 

tissu.. Rib., »> ».y olso .but .,. inst «* » „„ 

» ,.», ex.... Tr.„.itio„ boo, portions „ d 

,rippin, Portion ». .ocb tut ,r>PP n, portio ^ ^ 
trsnsition body portion 3!« «" e.sonti.XXy P 

°"" t P T:.naosoopio sur,ic.X instruct o £ th. pr.s.nt 

,0 lnv .„ti.n is . oo.p.ct. -in,, 
instrument incorporating many features regu 
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us. the instruct with one h.nd th~ 

£or other Ptoses - - , ncount .„a 

instrument overcomes many or isjLon instrument 

1th Prior art devices and P^- ^ acture. While 
which is easy to handle an s«pl to ^ ^ 
the invention has been it will be 

Terence to the ^^/f^^'J^ various 
understood hy those skilled in the "*J* ^ vein witneut 

edifications in form ot the invention, 

departing from the scope and .pirx ted aboV e, 

A ccordinoly, edifications as W ^ ^ 

but not limited thereto, are to n 
scope of the invention. 
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™, THVEHTIOH IH WHICH «■ EXCLUSIVE 

a canning portion having 

slot; *.^tna from said camming 

a body portion extending xro 

portion; and. extending from said body 

10 a tissue gripping £*£ vlB , a generally triangular 

portion, said gripping portion having 

shape. according to claim X, vherein 

2 - ^ ^ton'includes a«ns for enhancing gripping 
said gripping portion incloo 

,5 o£ tissue- ,„ according to olsin »°«« ln 

..id «nh.ncing »«ns cosptiss ^.^ist shspo 

gripping portion »id OP" in, b« * ^ 
.^tsntisn, si- - ae „ rdin , to — 

r^r:.^" .ceding - — » 

5. A www* «i««iitv of riDS 

ssid griPPin, - 
25 positioned perpendicular to 

surrounding said opening. ac _ ording to claim 1, 

. 1; ptirT. ".r.". o. "Id ..cH.nl.. »nt.ot ,.C 
rrr-t"."/^^. griPPin, portion. 
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claim 4, wherein 
7 a tool mechanism according to clam , 

7 A wov members contact 
said tissue gripping portion of each of 

each other at said ribs. c i a im 6, wherein 

8 a tool mechanism according to claim . 

of each of said members 
.said tissue griming ^^ Js s "k tb*t said ribs mesh to 
contact each other at said ribs such 

form an undulating P att " n ' according to claim l. wherein 
9 . A tool mechanism froB said cannin g 

said body portion extends in a firs P . & 

portion and said tissue gripping portion ext ^ 
pl ane from said body portion, said first pi 
second Plane ^ comprising: 



10. 

a handle assembly; Drox imal end 

a housing assembly extending at a prox 

fr om said handle assembly and ^"^^ in 
-iprocatingly ^ ^ " and 
response to movement of said na „„^ itioned at a distal 

a tissue gripping mechanism P"£™ roeJnbers 
,0 end of said housing assembly i-lud- g a pa, £ ^ 
re ci P rocatingly movable between ope - d cl ° ^ 
response to movement of said inner rod and s 

assembly; rs oC sai d gripping 

vherein each of said ] arioping portion 

25 mechanism includes a triangular snap 

Hccue therebetween, 

„.vin, ..... »r -»^ t ,e 2S i r^--. —din, 

11. M .ndosc.pic s«r,l«V>" c0 „pris«. 

a plurality of ribs on each ^ "fj^^^ent according 
30 12. An ^-^ l ^ 9 ^" clBg means comprises 

to claim 10, wherein said gripping enhancing 
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v^antiallY triangular shape within 
an opening having a s * bstant "^ ortion and a plurality of 
said triangular shaped gripping portion 

ri bs surrounding said opening. ^ lnmtxM t according 

13. An endoscopic surgic ^ 
to claim ». wherein said ribs contact each 

ja w meters are clos ^' ical instrument according 

14. An endoscopic surg other whe n 

<~ „id ribs mesh adjacent, 
to claim 12, vherem said rxo 

said jaw members are closed. inst ru»ent according 

15 . An endoscopic surgiCa han£sB includ es a 

to claim 10, wherein said nandle mechanism, 

ratchet mechanism positioned ^ tQ 

said ratchet mechanism engaging said ^ 
provide for incremental positioning of 

between open and closed P" 1 """"" instr ument having a 
16 . xn ^"°£^:Z extending at a first 
bandle mechanism, a fusing assembly 

end from said handle mechanism, ^ an QUter 

including an inner rod nandle nech anism, and a 

> tube in response to movement of ^ & 

ja w mechanism extending from sai hou * ^ 
second end and being ^movab ^etw ^ ^ ^ ^ ^ 
positions in response to n 

5 P , 0 rc having a generally 

relation, said gripping ^'J^^ enh ancing griPP^ 
triangular shape and including means 

of tissue therebetween. strunent according to claim 

17 . An - doSCOpl \ inSt ina Teans comprises an 
30 16 , wherein said ^J^^Z ripping members, 
opening in at least one of saia * 
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